Probenazole (PBZ) is the active ingredient of Oryzemate, an agrochemical which is used for the protection of rice plants from Magnaporthe grisea (blast fungus). While PBZ was reported to function upstream of salicylic acid (SA) in Arabidopsis, little is known about the mechanism of PBZ-induced resistance in rice. The role of SA in blast fungus resistance is also unclear. The recommended application period for Oryzemate is just before the Japanese rainy season, at which time rice plants in the field have reached the 8-leaf stage with adult traits. Thus, the involvement of SA in PBZ-induced resistance was studied in compatible and incompatible blast fungus-rice interactions at two developmentally different leaf morphology stages. Pre-treatment of inoculated fourth leaves of young wild-type rice plants at the 4-leaf stage with PBZ did not influence the development of whitish expanding lesions (ELs) in the susceptible interaction without the accumulation of SA and pathogenesis-related (PR) proteins. However, PBZ pretreatment increased accumulation of SA and PR proteins in the eighth leaves of adult plants at the 8-leaf stage, resulting in the formation of hypersensitive reaction (HR) lesions (HRLs). Exogenous SA induced resistance in adult but not young plants. SA concentrations in blast fungus-inoculated young leaves were essentially the same in compatible and incompatible interactions, suggesting that PBZ-induced resistance in rice is age-dependently regulated via SA accumulation.
Introduction
Young rice plants are more susceptible to infection by pathogens than adult plants. Age-related resistance to infection by the rice blast fungus Magnaporthe grisea (Kim et al. 1987 , Yeh et al. 1989 ) and the bacterial leaf blight pathogen Xanthomonas oryzae pv. oryzae (Mew et al. 1981 , Zhang and Mew 1985 , Mew 1987 , Goel and Gupta 1990 , Ogawa 1993 ) has been observed, but the precise mechanism of age-related resistance to rice diseases remains unknown. Using a rice cultivar carrying the resistance (R) gene Xa21 to X. oryzae, Century et al. (1999) reported that resistance progressively increases from the second leaf stage to the 9-10 leaf stage, and was independent of Xa21 transcription levels. Age-related resistance in Arabidopsis to Pseudomonas syringae infection was studied using mutants in the defense signaling pathway, indicating the importance of salicylic acid (SA) accumulation (Kus et al. 2002) .
Probenazole (PBZ) treatment induces SA accumulation in Arabidopsis, and enhances resistance to the bacterial pathogen P. syringae pv. tomato DC 3000 and the oomycete pathogen Peronospora parasitica Emco5, presumably by stimulating the SA/NPR1-mediated defense signaling pathway upstream of SA (Yoshioka et al. 2001) . In rice, however, the role of SA in R gene-mediated and induced resistance, and also in age-related resistance is not clear. Endogenous SA levels in rice are significantly higher than in dicotyledonous plants (Silverman et al. 1995 , Malamy et al. 1990 , and SA levels do not increase in the upper leaves of plants in which systemic resistance to blast fungus is induced by P. syringae D20 pre-inoculation of lower leaves (Silverman et al. 1995) . Because exogenous application of SA poorly induces PR (pathogenesis-related) gene expression or resistance to blast fungus infection, Yang et al. (2004) suggested that SA modulates the plant's redox balance to protect it from oxidative stress, rather than acting as the defense signal for inducing a resistance response. The lack of evidence supporting the role of SA as a defense signal molecule in rice thus calls into question the mechanism for PBZ-induced resistance to blast infection.
PBZ is a popular agrochemical that has been used in the field to protect rice plants from the rice blast fungus. The recommended application period for Oryzemate, whose active ingredient is PBZ, is just before the Japanese rainy season, which runs from the end of June to the beginning of July, at which time rice plants in the field have reached the 8-leaf stage with adult developmental traits.
We studied the role of SA in the mechanism of PBZ-induced resistance to M. grisea using rice plants at the young 4-leaf stage, and at the adult vegetative 8-leaf stage. The effect of PBZ at the 4-leaf stage was limited to delaying formation of susceptible-type expanding lesions (ELs), while PBZ treatment induced resistant-type hypersensitive reaction (HR) lesions (HRLs) at the 8-leaf stage. Our results indicate that SA is involved in PBZ-induced resistance as a defense signal in adult rice leaves at the 8-leaf stage but not in young leaves at the 4-leaf stage.
Results

Response to blast fungus infection in young and adult rice leaves
The resistance response of rice plants to M. grisea infection is thought to be development stage related, but the mechanism has not been demonstrated. We thus compared the disease symptoms of young and adult rice leaves in a standard Japonica cultivar and its near isogenic line IL7, which contains the resistance gene Pi-i to M. grisea race 003 (Ise et al. 1988) . In this system, wild-type (WT) Nipponbare is compatible (i.e. susceptible interaction) and IL7 is incompatible (i.e. resistant interaction) with race 003 infection.
In the fourth leaf of IL7 plants at the 4-leaf stage (Fig. 1A left) , an HR is induced 2-3 days post-inoculation (dpi), with the formation of dark brown, slowly expanding HRLs by 4-5 dpi. No hyphae of the blast fungus were found around the invasion site of the fungus, indicating that hyphal development was completely inhibited at 5 dpi (Fig. 1A) . Infected fourth leaves of WT had no clear symptoms at 3 dpi, but typical whitish ELs were detected at 4 dpi. ELs were further developed with visible conidiation at 5 dpi, and hyphae and conidia (Co, Fig. 1A) were abundant in the lesions. ELs were counted at 5 dpi to provide a semi-quantitative evaluation of susceptibility ( Fig. 1A; histogram) . No ELs were found on young IL7 plants when inoculated with a suspension containing 1 Â 10 5 conidia ml
À1
, but there were 80 lesions per leaf (about 27 ELs per cm 2 of leaf) on young WT plants. HRLs were also detected on the eighth leaf of adult IL7 plants 2-3 dpi, with no significant development of the lesion thereafter (Fig. 1B) . No visible lesions were detected at 3 dpi on adult WT plants. ELs were first detected at 4 dpi on WT Nipponbare, but no ELs developed on IL7 plants. There were about 90 ELs per leaf (5 ELs per cm 2 of leaf) on adult WT plants from inoculation with a suspension of 3 Â 10 5 conidia ml
. The incompatible reaction thus occurs at about the same time in both young and adult IL7 leaves. Compatible reactions were similar in young and adult WT leaves, but virulence and conidiation at 5 dpi are much greater in young leaves.
To study the effect of PBZ on resistance to blast fungus, WT plants grown in soil were sprayed with a solution containing 100 mg PBZ l À1 2 d prior to inoculation. The number of ELs on young leaves at 5 dpi was about half that of the water-treated control, conidiation in the ELs was delayed and reduced, and there were fewer hyphae on the epidermis (Fig. 1A) .
Adult PBZ-treated leaves were similar to those of resistant line IL7. No ELs were detected by 5 dpi, but there were HR-like lesions in which the spread of hyphae was completely suppressed, whereas there were 90 or more ELs per leaf without PBZ treatment (Fig. 1B) .
PBZ treatment induced free SA accumulation in adult but not young rice plants
The potential role of SA in R gene (Pi-i)-mediated resistance was examined by measuring endogenous SA and salicylic acid b-glucoside (SAG) levels in a pooled sample containing 24 fourth leaves from 24 independent plants after inoculation ( Fig. 2A) . The concentrations at each time point were from the average of three independent pooled samples. The levels of free SA in uninoculated leaves (0 dpi in Fig. 2A ) were approximately 1 mg g FW À1 in both resistant IL7 and susceptible WT plants, with no clear difference within 3 dpi. The levels of free SA at 4 dpi were slightly higher in WT plants than in IL7 plants. Thus, formation of HRLs by 3 dpi in young IL7 plants was not preceded or accompanied by increased accumulation of free SA. The levels of SAG, which is thought to be an inactive and stored form of defense signal SA, were similarly elevated at 2 and 4 dpi in both plants. The amount of SAG in WT leaves was slightly higher than that in IL7, presumably because of slight differences in their genetic backgrounds. The specific induction of free SA and SAG accumulation could not be observed during HRL formation in IL7 plants carrying the Pi-i resistance gene, suggesting that endogenous levels of SA and SAG are not the limiting factor for R gene-mediated resistance in blast fungus-infected young rice plants.
The amount of free SA was determined 2 d after PBZ treatment, just before the inoculation of blast fungus. The levels of free SA were approximately 1.2 mg g FW À1 in the fourth leaves of both water-and PBZ-pre-treated young rice plants (Fig. 2B ). In the eighth leaves of adult rice plants, the level of free SA after PBZ pre-treatment was increased to 7.2 mg g FW À1 , which is 6-fold higher than in the water-pre-treated control. These results indicate that SA accumulation is induced after PBZ treatment in adult leaves but not in young leaves. A conidial suspension of M. grisea race 003 was sprayed on incompatible cultivar IL7 (upper panels), which contains the resistance gene Pi-i against blast fungus race 003 in the Nipponbare background, and on WT Nipponbare, a compatible cultivar (lower panels). HRLs appeared by 3 dpi on inoculated IL7 leaves. ELs were clearly found at 4 dpi on inoculated WT leaves and at 5 dpi on PBZ-pre-treated leaves. The bar indicates 1 mm. Hyphae and conidia in inoculated leaves at 5 dpi were stained blue with lactophenoltrypan blue. The bar indicates 100 mm. Brownish appressoria (Ap; open arrowhead) were observed in the center of HRLs. Conidia (Co; yellow arrowhead) were visible on ELs at 5 dpi in susceptible WT plants. ELs were counted at 5 dpi for evaluation of resistance.
(B) Blast fungus-inoculated eighth leaves of IL7, WT and PBZ-pre-treated plants at the 8-leaf stage. PBZ was sprayed onto adult plants 2 d prior to blast fungus inoculation. Inoculated IL7 and WT eighth leaves at the 8-leaf stage were similar to fourth leaves at the 4-leaf stage. However, small HR-like lesions were found at 3 dpi in PBZ-pre-treated WT leaves, similar to IL7 leaves at the 8-leaf stage.
Age-dependent resistance to blast fungus in rice Yamakawa et al. 1999) . We compared blast fungus-induced accumulation profiles of four PR proteins between compatible and incompatible interactions in young ( Fig. 3A ) and adult leaves (Fig. 3B ). Because rice PR proteins were detected by the antibodies against PR proteins from other plant species, such as tomato, tobacco and barley (Schweizer et al. 1997) , anti-tobacco PR-1, -2, -3 and -5 protein antibodies, which were prepared from purified tobacco acidic PR-1 (PR-1a), acidic PR-2 (PR-N), acidic PR-3 (PR-P) and acidic PR-5 (PR-S) proteins as the antigens, respectively (Niki et al. 1998 , Yamakawa et al. 1999 , were used for immunological detection of rice PR proteins. Four PR-1 family proteins were detected at 3 dpi in both the fourth and eighth leaves of IL7 plants (Fig. 3A,  B) . Induction of these four proteins was delayed by a day in the WT. In young WT leaves, PBZ pre-treatment was associated with weakly induced accumulation of two PR-1 proteins at 0 dpi and accelerated accumulation of these proteins by 4 or 5 dpi ( Fig. 3A ; open arrowheads), whereas two other PR-1 proteins were suppressed in comparison with water-treated control leaves (filled circles). In the adult WT leaves, PBZ pre-treatment for 2 d induced a considerable accumulation of PR-1 proteins by 0 dpi ( Fig. 3B ; closed arrowheads). PR-2, -3 and -5 proteins were also elevated by PBZ treatment in the eighth WT leaves ( Fig. 3B ; filled arrowheads). In young leaves, an increase in PR-3 protein and a decrease in PR-2 and -5 proteins was associated with PBZ treatment ( Fig. 3A ; open arrowheads for an increase and filled circles for a decrease). These data indicate that PBZ treatment affects the accumulation of four PR protein family members differently in adult and young rice leaves. OsPR1a, which is a homolog of the tobacco PR1a gene, was reported to respond to SA (Agrawal et al. 2000) . We thus examined the responsiveness of OsPR1a in our conditions. Spraying a 3 mM SA solution onto young rice plants induced a high level of OsPR1a transcript in the fourth leaves at 24 h, while water or methyl jasmonate (MeJA) treatment at 1 mM did so only slightly (Fig. 4A) . Next, the effect of PBZ pre-treatment on accumulation of OsPR1a transcript was studied in young and adult plants.
In fourth leaves of young plants, PBZ pre-treatment induced a 12-fold increase in OsPR1a transcripts (0 dpi, Fig. 4B ) without any accumulation of SA, as shown in Fig. 2B . On the other hand, in eighth leaves of adult plants, PBZ pre-treatment induced a 53-fold increase in OsPR1a transcripts accompanied by accumulation of SA. These results suggest that the expression of the OsPR1a gene in young and presumably in adult leaves was induced by PBZ in an SA-independent manner, and that in adult leaves was enhanced by free SA. Expression patterns of the OsPR1a mRNA after blast fungus inoculation (Fig. 4B , solid and dotted lines) are consistent with the data of immunological studies on PR1 proteins (Fig. 3) .
In particular, one of four signals detected by anti-tobacco PR1a antibodies in Fig. 3 , which was weakly induced by PBZ treatment in young plants and strongly in adult plants, reflected well the expression pattern and levels of OsPR1a in Fig. 4B .
Induced resistance to blast fungus by SA treatment
The results presented in Figs. 1 and 2 indicate that both resistance to blast fungus and SA concentrations increased due to PBZ treatment in adult but not young leaves. If SA accumulation after PBZ treatment is the trigger for resistance to blast fungus, exogenously supplied SA should induce resistance in the rice leaves. A 3 mM SA solution sprayed on fourth or eighth leaves 1 d prior to blast fungus inoculation caused a reduction in the number of ELs at 4 dpi and the formation of HRLs on adult eighth leaves, but not on young fourth leaves (Fig. 5) . These results suggest that free SA is an inducer of blast resistance only in adult plants, possibly because the mechanism of SA signaling, including SA perception, is incomplete in young rice leaves.
Leaf morphology in young and adult rice leaves
To clarify differences inherent in the plant materials in our infection system, we compared the morphological traits of fourth and eighth leaves using WT plants grown in a greenhouse from May to August. The dimensions of fully developed upper leaves of five plants were measured at various leaf stages (Fig. 6A) . Newly developed rice leaves grow longer and wider as the plant develops, and leaf length reached a maximum at the 13-leaf stage, at which point internodal elongation begins ( Fig. 6A ; arrowhead) and leaf width is maximized at the last stage of the 16th leaf, which was the flag leaf. The ratio of leaf blade length to the width ( Fig. 6A ; bottom) rapidly increased until the 4-leaf stage, and was constant until the 8-leaf stage, when it increased to a maximum at the 9-leaf stage. The length to width ratio then rapidly decreased through the 16-leaf stage. In crosssection, the midrib of the thirrd leaf at the 3-leaf stage is immature with comparably sized leaf veins ( Fig. 6B;  arrows) . At the fourth leaf stage, the incomplete midrib is slightly larger than the lateral veins. By the eighth leaf stage, a large differentiated midrib and a few large lateral veins were found, and the vascular system is nearly complete. Two large aerenchymas, and one large and two small vascular bundles are present and arranged adaxially.
Discussion
We describe here the accumulation of free SA and increased resistance in adult rice plants in response to PBZ treatment. This result corroborates the evidence reported in an Arabidopsis system that PBZ treatment increases SA accumulation, resulting in the induction of resistance to bacterial and fungal pathogens (Yoshioka et al. 2001) . Our results further indicate that PBZ-induced acidic PR-2), PR-P (chitinase; PR-3) and PR-S (thaumatin-like protein; acidic PR-5) from tobacco were used for immunoblot analysis (Niki et al. 1998 , Yamakawa et al. 1999 ) for detecting rice PR proteins. Crude protein extracts corresponding to 1.5 mg FW of M. grisea-infected leaves were loaded in each lane.
Age-dependent resistance to blast fungus in ricefree SA accumulation and resistance are age related in rice plants. The effect of PBZ treatment is clear in leaves at the 8-leaf stage, but not in leaves at the 4-leaf stage (Figs. 1, 2) . The accumulation of PR proteins and the expression of OsPR1a, which is an SA-responsive marker gene, provide further corroborating evidence that PBZ treatment affects adult plant leaves very differently from leaves on younger plants (Figs. 3, 4) . Because exogenously supplied SA clearly induces resistance to blast fungus in adult leaves, but only slightly in young leaves (Fig. 5) , the ability to perceive SA as a defense signal, or the SA signaling pathway itself in young rice, may be weakened or incomplete compared with adult rice leaves.
SA has been proposed as an important defense signal in other plant species. In tobacco mosaic virus (TMV)-infected tobacco (Malamy et al. 1990 ) and P. parasitica-infected Arabidopsis (Mauch-Mani and Slusarenko, 1996) , the accumulation of both SA and SAG was induced along with the R gene-mediated resistance response. Using transgenic tobacco plants carrying the Pseudomonas nahG gene, which encodes an SA-degrading enzyme, salicylate hydroxylase, it was apparent that an increase in free SA is required for resistance (Gaffney et al. 1993) . In P. parasitica-and P. syringae DC3000-infected Arabidopsis, nahG overexpression resulted in a breakdown of R gene-mediated and chemical-induced disease resistance (Delaney et al. 1994 , Lawton et al. 1995 . In tomato, experiments with nahG overexpression indicated that SA is necessary for the Tm-2 2 -dependent resistance to TMV infection, but not for Cf-2 and Cf-9 gene-dependent Age-dependent resistance to blast fungus in rice resistance to infection by the fungal pathogen Cladosporium fulvum (Brading et al. 2000) , in which enhanced SA accumulation was detected during the resistant response (Hamond-Kosack et al. 1996) . Further, acquired resistance to blast fungus infection, which was induced by pre-inoculation with P. syringae D20, was not accompanied by increased SA accumulation in rice Metraux 1991, Silverman et al. 1995) .
In this study, there was no increase in SA accumulation during the formation of HRLs in Pi-i gene-mediated resistance ( Fig. 2A) , and exogenous SA did not induce resistance in young WT rice leaves (Fig. 5) . Resistance to both M. grisea in rice and C. fulvum in tomato is accompanied by HRL formation on leaves. Thus, R genemediated resistance in M. grisea-infected young rice plants could occur independently of SA, as in C. fluvum-infected tomato plants, suggesting that an increase in SA accumulation is not required for R gene-mediated resistance to blast fungus infection. Incidentally, activation of ethylene biosynthesis has recently been recognized as necessary for Pi-i gene-mediated resistance to blast fungus in young IL7 plants (Iwai et al. 2006) .
SA and PBZ treatments induced resistance to infection in healthy adult rice leaves, suggesting that SA functions as an inducer of resistance via the SA signaling pathway in adult but not young rice plants. In age-related Xa21-mediated resistance to X. oryzae, SA signaling via NPR1 was proposed to be important based on overexpression of the Arabidopsis NPR1 and rice NH1 genes in adult rice plants (Chern et al. 2001 , Chern et al. 2005 . Maturation of rice plants may be a prerequisite for the completion of the SA defense signaling system, which requires both SA accumulation and perception, before blast fungus and bacterial leaf blight resistance can be expressed. The requirement of SA for resistance expression is pathogen dependent. For example, SA may enhance resistance to blast fungus infection, but may be essential for the expression of resistance to bacterial leaf blight disease.
The developmental requirements of disease resistance should be related to the developmental phase transition of rice leaves. Vegetative growth is divided into two phases, juvenile and adult, based on leaf shape and leaf anatomy, disease resistance and synthesis of a number of secondary compounds. The juvenile phase transits gradually into the adult phase, indicating that there is an intermediate period between the juvenile and adult phases (Hackett 1985 , Kerstetter and Poethig 1998 , Ito et al. 2005 . Some juvenile traits observed in the third and fourth leaves of young rice plants, such as leaf shape, midrib structure and trichome types (macro hair and bristle, data not shown), are dramatically different in the eighth leaf of adult rice plants (Fig. 6 ). Resistance to common rust in the maize corngrass (Cg) mutant, in which expression of adult stage characteristics is developmentally delayed (Poethig 1988) , is delayed coordinately with adult leaf characteristics (Abedon and Tracy 1996) . Because the juvenile-to-adult phase transition in rice is probably under genetic control, as suggested by the characteristics of the mori1, plastochron1 and plastochron2 mutants (Itoh et al. 2005) , the induced accumulation of SA and the responsiveness to SA in rice presented here would be affected by genetically regulated phase change of plant growth.
Materials and Methods
Plant materials
Oryza sativa Japonicum cultivar (cv.) Nipponbare and the isogenic line IL7 (Ise et al. 1988) , which carries the resistance gene Pi-i against M. grisea race 003 (isolate; Kyu89-241, Yamada et al. 1976) , were grown in a greenhouse at 258C. The fourth leaf of young seedlings at the 4-leaf stage (about 16-18 days old), and the eighth leaf of plants at the 8-leaf stage (about 1 month old) were used for all experiments.
Chemical treatments
For PBZ treatment, 100 mg of PBZ (3-allyloxy-1, 2-benzisothiazole-1,1-dioxide) was dissolved in 1 liter of 1% (v/v) acetone containing 0.05% (w/v) Tween-20. Young or adult rice plants were sprayed with the PBZ solution 2 d prior to blast fungus inoculation. For SA and MeJA treatment, a 3 mM SA or a 1 mM MeJA solution containing 0.05% Tween-20 was sprayed on young rice plants. 
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Inoculation with rice blast fungus Magnaporthe grisea race 003 was grown on oatmeal medium (Difco, Sparks, MD, USA) for 2 weeks at 268C in the dark. Spore formation was then induced under a 20 W BLB light (FL20S BLB, Toshiba, Tokyo, Japan) for 2-3 d at 248C. A spore suspension (1 Â 10 5 conidia ml À1 for young plants and 3 Â 10 5 conidia ml À1 for adult young plants) containing 0.05% (w/v) Tween-20 was sprayed onto rice plants. Inoculated plants were incubated at 258C with high humidity in the dark for 20 h, and then moved to a greenhouse.
Quantitative analysis of SA and SAG
Free SA and SAG were extracted from leaves and quantified essentially as described by Malamy et al. (1990) . SAG was measured after enzymatic hydrolysis with almond b-glucosidase (EC 3.2.1.21; Sigma Chemical Co., St Louis, MO, USA). Known amounts of authentic SA were added to the samples at the first extraction step to control for losses during purification. Overall recovery was about 90%, and all interpretations of data were corrected accordingly. Levels of SA and SAG determined in each experiment are given as mg g FW À1 of leaves.
Light microscopy
Blast fungus-inoculated leaves were cut into pieces 0.5 cm in length, vacuum-infiltrated in water and then stained with a lactophenol-trypan blue solution containing 10 ml of 90% lactic acid, 10 ml of glycerol, 10 g of phenol and 10 mg of trypan blue dissolved in 10 ml of distilled water (Koch et al. 1980) . Leaf segments were boiled for 3 min in the staining solution, and decolorized in a chloral hydrate solution containing 2.5 g of Age-dependent resistance to blast fungus in rice chloral hydrate dissolved in 1 ml of distilled water for at least 24 h. Stained leaf segments were mounted in the chloral hydrate solution for microscopy.
Immunoblot analyses of PR proteins A 0.1 g aliquot of leaves (FW) was homogenized with 10 vols. of extraction buffer (84 mM citric acid, 32 mM sodium phosphate, pH 2.8). After centrifugation at 15,000Âg for 15 min, 4 vols. of acetone were added to the supernatant. The resultant precipitate was redissolved in 1Â SDS sample buffer [62.5 mM Tris-HCl (pH 6.8), 5% 2-mercaptoethanol, 2% SDS, 5% sucrose, 0.002% bromophenol blue]. A sample solution corresponding to 1.5 mg leaf FW was loaded per lane on a 15% SDS-polyacrylamide gel, as previously described . The separated proteins were blotted onto an Immobilon-P transfer membrane (PVDF, pore size 0.45 mm, Millipore) using a semi-dry electroblotting system. Immunoblotting was performed according to the method of . Rabbit polyclonal antibodies against tobacco PR-1a (Ohashi and Matsuoka 1985) , and PR-2, -3 and -5 (Yamakawa et al. 1998 ) were used to detect rice PR-1, PR-2, PR-3 and PR-5, respectively. An alkaline phosphatase-conjugated anti-rabbit IgG was used as the secondary antibody.
RNA blot analyses
RNA blot analyses was performed using the digoxigenin nonradioactive nucleic acid labeling and detection system (Roshe, Mannheim, Germany), following the manufacturer's instructions. Total RNA was extracted from rice leaves using the aurin tricarboxylic acid method described by Nagy et al. (1988) . A 20 mg aliquot of total RNA was subjected to RNA blot analysis using a specific probe under high stringency conditions (two washes with 0.1Â SSC and 0.1% SDS at 688C for 20 min). Sequences of the primers for the OsPR1a (accession No. AJ278436) probe in Fig. 4 are 5 0 -TACGGCGAGAACATCT TCTGG-3 0 and 5 0 -GTAGTTGCAGGTGATGA-3 0 .
